General nonlocal boundary value problems are considered for systems of impulsive equations with finite and fixed points of impulses. Sufficient conditions are established for the solvability and unique solvability of these problems, among them effective spectral conditions. MSC: 34B37
Statement of the problem and formulation of the results
In the present paper, we consider the system of nonlinear impulsive equations with a finite number of impulse points Some results obtained in the paper are more general than known results even for the ordinary differential case.
Quite a number of issues of the theory of systems of differential equations with impulsive effect (both linear and nonlinear) have been studied sufficiently well (for a survey of the results on impulsive systems, see, e.g., [-] and references therein). But the abovementioned works, as is well known, do not contain the results obtained in the present paper.
Throughout the paper the following notation and definitions will be used. 
n×n , then X - , det X and r(X) are, respectively, the matrix inverse to X, the determinant of X, and the spectral radius of X; I n×n is the identity n × n matrix; 
X(t-) and X(t+) are the left and the right limits of the matrix function X : [a, b] → R n×m at the point t (we will assume X(t) = X(a) for t ≤ a and X(t) = X(b) for t ≥ b, if necessary);
is the set of all matrix functions of bounded variation X :
is the set of all matrix functions X : [a, b] → D, having the one sided limits X(τ l -) (l = , . . . , m  ) and X(τ l +) (l = , . . . , m  ), whose restrictions to an arbi- 
and
and the problem
has only the trivial solution for every matrix function A ∈ L([a, b], R n×n ) and constant matrices G l (l = , . . . , m  ) for which there exists a sequence
Remark . Note that, due to the condition (.), the condition (.) holds if
Below, we will assume that
be arbitrary for x ∈ R n and l = , . . . , m  . 
Theorem . Let the conditions
Then the problem (.), (.); (.) is solvable. 
Theorem . Let the conditions (.)-(.),
P  (t) ≤ P(t, x) ≤ P  (t) a.e. on [a, b] \ {τ  , . . . , τ m  }, x ∈ R n (.) http://www.boundaryvalueproblems.com/content/2014/1/157 and J l ≤ J l (x) ≤ J l for x ∈ R n (l = , . . . , m  ) (.) hold, where P ∈ Car  ([a, b] × R n , R n×n ), P i ∈ L([a, b], R n×n ) (i = , ), J il ∈ R n×n (i = , ; l = , . . . , m  ), : C s ([a, b], R n ; τ  , . . . , τ m  ) → R n and  : C s ([a, b], R n ; τ  , . . . , τ m  ) → R n + are,func- tion A ∈ L([a, b], R n×n ) and constant matrices G l ∈ R n×n (l = , . . . , m  ) such that P  (t) ≤ A(t) ≤ P  (t) a.e. on [a, b] \ {τ  , . . . , τ m  }, x ∈ R n (.) and J l ≤ G l ≤ J l for x ∈ R n (l = , . . . , m  ). (.) Then the problem (.), (.); (.) is solvable.
Remark . Theorem . is interesting only in the case when
because the theorem immediately follows from Theorem . in the case when hold and the system of impulsive inequalities 
nondecreasing in the second variable, and β l ∈ C(R + , R + ) (l = , . . . , m  ) and γ ∈ C(R + , R + ) are nondecreasing functions such that
Let, moreover,
and the impulsive system
have only the trivial solution under the condition 
Then the problem (.), (.); (.) is solvable.

Corollary . Let the conditions (.)-(.) hold, where
(x) ≡ n  j= L j x(t j ), (.) P ∈ L([a, b], R n×n ), J l ∈ R n×n (l = , . . . , m  ) are constant matrices, t j ∈ [a, b] and L j ∈ R n×n (j = , . . . , n  ), α ∈ Car([a, b] × R + , R + ) is
Then the condition
guarantees the solvability of the problem (.), (.); (.). 
Corollary . Let the conditions (.)-(.) and (.) hold, where P
is nonsingular and the inequality (.) holds, where where
Then the problem (.), (.); (.) is solvable.
Corollary . Let the conditions (.)-(.) and (.) hold, where P
Then the problem (.), (.); (.) is solvable.
Theorem . Let the conditions (.), (.), for every A ∈ S, and
respectively, linear continuous and positive homogeneous continuous operators. Let, moreover, the system of impulsive inequalities (.), (.) have only the trivial solution under the condition (.). Then the problem (.), (.); (.) is uniquely solvable.
Auxiliary propositions
(b) the condition (.) holds and the system (.), (.) has only the trivial solution under the condition
for every matrix function A ∈ S and constant matrices G  , . . . ,
Then there exists a positive number ρ  such that
Proof Let us assume that the statement of the lemma is not true. Then for every natural k there exist a matrix function A k ∈ S, a constant matrix
On the other hand, by the estimate (a) we have
Therefore, by the Arzelá-Ascoli lemma we can assume without loss of generality that the sequence B k (k = , , . . . ) converges uniformly on [a, b] , and the sequence G kl (k = , , . . . ) converges for every l ∈ {, . . . , m  }. Let
It is evident that the matrix function B is absolutely continuous. Therefore, 
Proof of the main results
Proof of Theorem
and consider the auxiliary boundary value problem
for every y ∈ U . http://www.boundaryvalueproblems.com/content/2014/1/157
According to the Opial condition the problem Let now x and y be two solutions of the problem (.), (.); (.). Then by (.)-(.) the vector function z(t) ≡ x(t) -y(t) will be a solution of the problem (.), (.); (.). But this problem has only the trivial solution. Therefore, x(t) ≡ y(t). The theorem is proved.
